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INTRODUCTION
Student mental health promotion has attracted widespread interest in terms of measuring student mental health, appropriate models of mental health and mental health promotion, and evaluation of initiatives. [1] [2] [3] [4] [5] [6] Firm conclusions about some aspects of student mental health are limited by methodological challenges: a quickly evolving higher education system soon dates epidemiological data; the comparability of studies is restricted by the questionable applicability of overseas data to UK universities; and methodological differences exist in defining a student and what constitutes a mental health problem. 1 Nevertheless, there is broad consensus that the number of university students presenting to counselling and student health services has increased and that mental health problems can severely disrupt a student's academic and emotional development alongside a possible impact on the student's family, peers and academic institution. 1, 2, 6 Approximately 3% of students consult their university counselling service per year, while approximately 8% in total may do so at some point during their university studies. 1 In addition, there is evidence that students report greater symptoms of mental ill health than non-student controls. [7] [8] [9] However, there is no sound evidence that students are more likely than the non-student population to be diagnosed with major psychiatric disorders. 1, 10 An explanation for increased numbers of students presenting to counselling services is multi-factorial and inter-related. The recent report of the Royal College of Psychiatrists' Student Mental Health Working Group 1 broadly divided contributory factors into those related to the student (e.g. psychosocial characteristics, financial constraints, pre-existing mental health, students' increased willingness to disclose mental health problems); to the higher education institution (e.g. staff-student ratios, degree course modularisation and structure), and to government policies and initiatives (e.g. abolition of student grants and introduction of tuition fees, widening participation in higher education, availability of other health resources).
Promoting mental health in students: is there a role for sleep?
Abstract
Independently both the role of being a student and reporting insufficient or unsatisfactory sleep have been shown to have deleterious consequences on mental health. However, few studies have examined the combined relationship between students' sleep patterns specifically with mental health in mind, and how individual psychological characteristics and situational factors can influence this relationship.
The purpose of this research was to examine the relationship between sleep functioning and students' levels of perceived stress over the course of an exam period. Additionally, the influence of perfectionism (as an individual characteristic) and daytime sleep-related intrusive thoughts (sleep catastrophising) on sleep functioning and stress were also examined. Two assumptions were tested. Firstly, that stress would increase between baseline and the morning of the exam and secondly, that this relationship would be moderated by poor sleep functioning, sleep catastrophising and levels of perfectionism.
Levels of stress, sleep functioning and sleep catastrophising were examined over a seven-day period in 48 Access to Higher Education students about to take an exam and 44 non-exam taking controls. For the exam group, levels of stress and sleep catastrophising increased between timepoints. At baseline higher reported perfectionism predicted stress scores. Conversely, low perfectionism predicted high stress on the morning of the exam. Additionally, going to bed later and high levels of sleep catastrophising were also related to stress levels the morning of the exam. The results suggest an association between perfectionism and pre-exam stress, and are discussed in terms of mental health promotion for higher education students.
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A multi-level model of student mental health indicates a range of mental health promotion initiatives and is consistent with the Health Promoting University (HPU) movement 11 which conceptualises the university as 'an important setting for the protection, promotion and maintenance of well-being' . 12 The focus on healthy settings illustrates a policy shift, linked to the promotion of positive mental health as opposed to primarily the prevention, or early detection, of mental illness. Within this framework, a wide range of mental health promotion initiatives have been targeted at students and university staff. 1, 4, 5 The adoption of a healthy settings approach also implies a move away from conceptualising the student as the basic unit of analysis and intervention. 4 However, a focus on the individual student remains indicated by interactive models of stress. 13 These posit that the extent to which a person appraises life events as stressful is moderated by the person's resources, e.g. perceived social support, coping strategies, health. 14 A resource that has been largely neglected in promoting health is sleep 15, 16 although its importance is illustrated by the deleterious consequences of sleep disruption on physical 17 and mental health, 18 and the fragility of sleep under stressful situations. 19, 20 Moreover, even small disruptions in sleep have been shown to result in reduced wellbeing and cognitive functioning, including reports of poorer concentration and memory. 21, 22 Furthermore, evidence suggests that students may have a high prevalence of sleep problems. 23, 24 The European Health and Behaviour Survey of 16,483 university students across 21 countries showed that 18.4% of male and 16.1% of female students reported average sleep per night outside a range (seven to eight hours) deemed to be 'satisfactory' . 25 Within ten UK universities, a cross-faculty survey of 3,075 second year students recorded that only 31% had no sleep problems, with 24% complaining of difficulty in going to sleep, 21% of early waking and not returning to sleep, and 45% being unable to wake up properly. 24 This compares to prevalence rates of severe sleep problems between 10% and 15% in the general population. 26 One of the main factors linking levels of perceived stress to reports of sleep disturbance is sleep inhibiting intrusive thoughts. 27, 28 Although the role of intrusive thoughts in delaying the initiation of sleep has been well documented, the influence of these sleep-related intrusive thoughts has recently been broadened to include catastrophic daytime interpretations in order to account for sleep problems beyond those of getting to sleep. 29, 30 Consequently, all types of poor sleepers report more catastrophic daytime thoughts than good sleepers and the majority of these relate to restricting occupational functioning or worry over poor work performance, 31 both of which can be argued to be central to student mental health.
To date, a number of studies have examined the relationship between sleep functioning and a range of outcomes in students, including mental health variables such as tension and depression, 18 and general academic or cognitive performance. [32] [33] [34] Although the majority of studies suggest deleterious effects of poor sleep functioning, most research on students and sleep has tended to ignore individual characteristics which may influence the link between sleep and important outcomes such as perceived stress during periods of study, such as exams, that students frequently report as stressful. 35 One personality trait that has recently been related to negative perceptions of sleep quality is maladaptive perfectionism, i.e. the setting of, and striving towards, unrealistic goals for self accompanied by overly critical evaluation. 36 Within an academic setting, with its emphasis on personal achievement, maladaptive aspects of perfectionism are likely to surface more readily and create ongoing challenges to student mental health. For example, a significant association between perfectionism and reports of daytime fatigue has been recorded. 37 Consequently, it is possible to posit a cyclical relationship between sleep disruption, sleep-related daytime dysfunction and ongoing perceived stress. Therefore, the aim of the present study was to examine the combined relationships between sleep functioning and sleep catastrophising on students' perceived stress, whilst investigating the potential influence of perfectionism on these factors.
METHOD
A field experiment used a university course exam (a two-hour multiple choice paper covering the whole course content) to provide a natural stressor to students within a repeated measures design. The study protocol was approved by the Ethics Committee at Thames Valley University. The aim of the study was explained to students during class. Students who reported current shift-work, use of sleep-enhancing medication or an uncontrolled illness which affected the central nervous system were excluded, as these factors can confound the relationship between sleep and stress. 38 Those who agreed to take part and did not fulfil the exclusion criteria were asked to complete a questionnaire booklet containing measures of perceived stress, sleep catastrophising, sleep functioning and perfectionism, at baseline (seven days before their exam), and again on the morning of their exam. The control group completed the measures at baseline only. By returning the questionnaire booklet, it was assumed that the participant had given informed consent. After the study was completed, participants were debriefed and sent a copy of the results if requested.
MEASURES

The Perceived Stress Scale
The Perceived Stress Scale (PSS) 39 is a 14-item self-report scale designed to measure levels of perceived stress over a retrospective period of one month. The scale uses a fivepoint Likert scale ranging from 0 = 'Never' to 41 The PSQI has been used extensively as a measure of sleep functioning and sleep disruption in psychological and medical research and has been shown to be related to objective measures of sleep. 41 International Personality Item Pool (perfectionism sub-scale) The International Personality Item Pool (perfectionism sub-scale) (IPIP-P) 42 contains ten adjective self-statements, which the participant rates on a five-point Likert scale ranging from 1= 'Very Inaccurate' to 5 = 'Very Accurate'. Scores range from 10-50. Higher scores indicate more proneness to perfectionism within the individual.
PARTICIPANTS
Participants were recruited from Access to Nursing and Midwifery, and Access to Psychology courses at a London university. Access to Higher Education courses are a preparation for higher education for mature students who have few other qualifications; the curricula are designed to enable students to succeed at university level. 43 Participants were informed that the study was an investigation of psychological factors associated with taking exams. Seven (7.6%) of the 92 students declined to participate and 37 (40.2%) were eliminated as they met the exclusion criteria or did not complete both phases of the study. 
RESULTS
There were no differences between the exam and control groups on age (t = 1.42, df = 90, n.s) or gender (χ 2 = 0.23, df =1, n.s).The next set of analyses were to examine whether the exam group at baseline was representative of students on the measures of perfectionism, stress and sleep quality.
Comparative analyses between baseline measures for those taking the exam and controls showed no differences on levels of perceived stress (t = 0.82, df = 90, n.s), perfectionism (t = 0.95, df = 90, n.s), or subjective ratings of sleep quality (t = 0.60, df = 90, n.s). Stress scores at baseline were entered as the criterion variable in a stepwise multiple regression with levels of perfectionism, sleep catastrophising and other sleep variables (SEI, SOL, subjective sleep quality, hours slept the previous night and time spent in bed the previous night) as well as age, as predictors to examine which factors predicted stress at this time. The results showed that high perfectionism explained 5% of the variance in stress scores ( Table 1) .
The next analysis examined whether there were significant changes in stress scores, sleep parameters (SEI, SOL, hours slept, time spent in bed and satisfaction with sleep) and sleep catastrophising between time-points. A series of repeated t-tests showed two factors significantly increased between baseline and the morning of the exam (Table  2) . Whereas levels of perceived stress and levels of sleep catastrophising increased between time-points, there were no reported differences in sleep efficiency, sleep timing, or perceived sleep quality.
As stress scores significantly increased between time-points, a stepwise multiple regression was undertaken on stress scores the morning of the exam to examine which factors best predicted the stress experienced at this time-point. Again, age, perfectionism, levels of sleep catastrophising and sleep parameters were entered as predictors. The results (Table 3) show that a later bedtime, higher sleep catastrophising and low perfectionism explained 28% of the variance in exam day stress scores.
DISCUSSION
The aim of the present study was to examine the relationship between sleep quality, quantity and timing, as well as daytime sleep-related cognitive intrusions on levels of stress over an exam period. As would be expected, levels of stress increased between baseline and the morning of the exam. This finding is consistent with previous research 35 showing that levels of student anxiety and depression rise before exams.
However, the findings also suggest that
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The Journal of The Royal Society for the Promotion of Health JRSH Promoting mental health in students RESEARCH 131 independently, reported sleep parameters were unchanged between baseline and the morning of the exam. One possible explanation for this can be seen in the present sample. A large section of the students initially approached to take part were excluded due to reporting shift-work or using sleep-enhancing medication. Although this was done for methodological reasons, as shift-work or medication would have confounded the relationship between exam stress and sleep thus resulting in a spurious association, the results should be interpreted in terms of students not presenting a sleep problem or having an existing vulnerability to sleep problems before the exam (e.g. shift-work).
Although the finding that sleep parameters were unrelated to exam stress was unexpected considering the literature on the relationship between sleep and stress, 19, 20 two sleep variables were predictive of stress the morning of the exam, i.e. going to bed late and levels of sleep catastrophising.
Together, these findings demonstrate the importance of including sleep as a health behaviour in mental health promotion and the importance of viewing the university as an appropriate setting for promoting health. 12 Additionally, the conceptualisation of sleep as a health behaviour should be broadened to include the worrisome daytime effects of sleep and not focus solely on reported sleep parameters. 29, 31 The study also aimed to examine the contribution of perfectionism to the relationship between sleep and stress. It was shown that perfectionism was related to stress levels and supports findings from previous research. 36 However, an interesting pattern of findings emerged. High perfectionism was associated with stress at baseline but low levels of perfectionism were related to higher levels of perceived stress the morning of the exam. Together, these findings may be logical in that students who score low on perfectionism may have carried out less exam preparation and consequently feel less prepared and more stressed on the morning of the exam. In contrast, those who scored high on perfectionism may have started preparing well in advance of the exam and consequently reported less stress.
These findings also offer an insight into the interactive effects of individual personality characteristics (in this case perfectionism) and thus support targeting mental health promotion interventions at individual-level targets (e.g. sleep behaviours and modifying unhelpful thinking patterns associated with characteristics such as maladaptive perfectionism). Where students seek support, such mental health promotion takes place at an individual and secondary or tertiary prevention level. 44 However, mental health promotion can also be aimed more broadly, at the level of the university setting and as primary prevention within a psychoeducational approach, e.g. promoting sleep as a health-protective behaviour, time management as a stress prevention technique. This approach is consistent with promoting positive mental health as opposed to merely the early detection or prevention of mental illness. It has been shown that the negative outcomes of maladaptive perfectionism, irregular sleep patterns and sleep catastrophising should be targeted before a situational stressor (e.g. an exam) and may alleviate or buffer against stress building into a mental health problem and promote positive mental health. In this vein, it remains important to stress the potential positive outcomes of higher education, e.g. opportunities to take part in new challenges, develop expertise and self-confidence.
Moreover, the finding that going to bed later, levels of sleep catastrophising and low perfectionism predicted levels of reported exam stress should not be seen in isolation. Going to bed late the night before an exam is likely to have detrimental effects the next day and result in catastrophic interpretations regarding poor work performance. What may be specifically beneficial in this respect is to inform students of the positive benefits of maintaining a healthy sleep pattern over the period of an exam and to teach strategies to limit daytime catastrophising. Moreover, it is possible that use of these strategies will transfer beyond the immediate demands of the exam situation and thus contribute to positive mental well-being.
Finally, it has been suggested 1 that greater attention be given to the mental health needs of students in medical and other health care professions. This study supports that view in relation to students planning to enter health care profession training via Access to Higher Education routes and outlines some of the internal and external predictors of perceived stress within this group.
There are several other variables which may account for additional variance in exam stress which should be addressed in future research. Primarily, sleep incompatible behaviours, such as the amount of caffeine and alcohol consumed the night before the exam and methods used to control sleep catastrophising, were not included in this study. These factors may provide a fuller understanding of the link between sleep catastrophising and exam stress. Additionally, levels of self-efficacy relating to both the exam situation and sleep would provide a valuable insight into the possible mechanisms linking the more broad concepts of sleep and stress.
There were limitations to the present study. The sample size precludes an analysis of the combined effects of perfectionism, sleep catastrophising and sleep parameters on levels of perceived stress. However, as the recruitment criteria were stringent, firm conclusions about the association between variables can be made.
In conclusion, it was shown that reported sleep parameters have a limited impact on levels of stress; rather, worrisome daytime sleep catastrophising is linked to stress and may interfere with occupational functioning. Additionally, the role of perfectionism in 
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